Nine biological indices based on the macroinvertebrate community inhabiting rivers have been calculated in order to find out which of them is more appropriate to evaluate the qualitative status of the running water for public environmental authorities. The BMWP' score (Alba-Tercedor & Sânchez-Ortega 1988) has been chosen because it is both accurate and precise, and easy to calculate. Some problems derived from sampling strategies are discussed. 
Introduction
The saprobien-system (Kolkwitz & Marsson 1902 , 1908 , 1909 was the first proposed way to evaluate the quality and status of fresh waters by biological methods. It has been revised and updated several times since, and adapted to different taxocenosis (Liebmann 1951 (Liebmann , 1962 Sladecek 1961 Sladecek , 1967 Sladecek , 1973 Fjerdingstad 1964 ) and specially used in central and eastern Europe.
Also, there are other methods based on the study of the faunistic community, such as the assessment of taxonomic richness and diversity or trophic structure. Most popular in West Europe are the Biotic indices that rely on the presence of diverse taxons chosen for their specific sensitivity towards pollu- tion. Several indices of this kind have been proposed, each of them widely applied to most rivers in any specific geographical area. So, in Great Britain the TBI, the CBS and the EBI indices (see ahead for definition) are the most commonly used, whereas in France the VT and IBG are generally preferred. Actually it seems very interesting to compare their different results when applied to the same biological entity (Balloch et al. 1976 ; Ghetti & Bonazzi 1977 ; Tolkamp 1985 ; Mesanza et al. 1988) , specially in order to choose one of them and adjust it to a particular fluvial system. The major part of the fluvial system of the Basque Country (northern Spain) is seriously polluted and spoiled. In order to evaluate this situation, several studies -supported by the Administration -, have been carried out to get a general map of river water quality and to propose a management strategy. A preliminary problem is choosing a suitable biotic index, both accurate and workable. A theoretical method of comparison between indices has E. RICO, A. RALLO, M.A. SEVILLANO, MX. ARRETXE (2) been designed and tested with data from basque rivers, both in analytical and holistic ways.
Methods
The biotic indices calculated and compared are : TBI : Trent Biotic Index (Woodiwiss 1964 (Balloch et al. 1976) RVI : River of Vaud Index (Lang et al. 1989 ).
The comparison between them is made by theoretical considerations (see results), and by Pearson product-moment correlation analysis (Sokal & Rohlf 1969 ). The scores are categorised by hierarchic clustering analysis, evaluating square euclidean distances and grouping the results by the UPGMA algorithm (Sneath & Sokal 1973) .
The data were obtained from 65 fluvial stations in Alava and Guipûzcoa (Basque Country, Spain (Fig. 1) , whose rivers are short, shallow and turbulent and with a fluctuating streamflow upon a predominantly calcareous lithology. Samples were taken by a « kicker » handnet (500 0) in lotie system, looking for the biggest spatial heterogeneity ; over whole, a minimum of 4500 cm 2 area were sampled each time. Faunistic analysis included Annelida, Mollusca, Crustacea, Ephemeroptera, Plecoptera, Odonata, Heteroptera, Coleoptera, Megaloptera, Trichoptera and Diptera.
Results and discussion
When choosing a biological method to evaluate the quality of running water, two considerations must be borne in mind (Verneaux 1982) : firstly, the accuracy and precision, that is to say, the adjustment of the obtained results to the real fluvial condition that is being studied, and secondly, the practicality and simplicity in the use and application of the method.
The exigencies of these two methodological aspects are, in some way, contradictory : accuracy requires a carefully, time-consuming and detailed identification up to the species level, because species is the unquestionable ecological unity (unambiguously linked to the ecological niche concept on which bioindication takes root). It is evident that this exigence is neither simple nor practical, and practicality and simplicity are required because of the large number of samples which have to be processed as fast as possible and with a minimum of taxonomic analysis dedication. So we have to choose the method that, being simple and practical enough, shows the highest correlation with the most accurate index which is that which uses the species level as the taxonomic unity.
The biotic indices applied in our work could be classified in three groups, according to the taxonomical level required. The simplest ones, IBG, BMWP' and ASPT, only require the taxonomic family level to be worked out. More exigent are TBI, EBI, VT and RVI, that need identification up to families and genera, and the most difficult are those that require identification at the genera and species level, as CBS and its derivated ACBS do, so that only trained taxonomists can do the work. But when looking for precision and accuracy the CBS index must be preferred, as not only the theoretical considerations we have already made but also practical results have shown (Balloch et al. 1976 , Washington 1984 , Domezain et al. 1987 , Mesanza et al. 1988 ).
All the above mentioned indices have been applied to the data from the rivers of Alava and Guipûz-coa : the results are shown in Table II , that also include their taxons' number and the values of Shannon-Weaver faunistic diversity index in each sample. Comparisons have been established between all these values which have been referred to CBS index ( Fig. 2 ) that has been chosen because of its aforementioned accuracy in order to evaluate the behaviour of the other more practical indices. The interrelation between the indices is also studied by Pearson linear correlation analysis (Table 1) .
CBS index has been shown to be very sensitive to small variations in water quality. These three indices have a very similar design, and consequently show a high degree of linear correla tion between them (r > 0.95, g.f. = 125 ; p ^ 0.001 - Table 1 -) and the lowest with CBS. The great variability in the highest values reached by the three indices makes the relation to CBS to fit more to a logarithmic model than a linear one. So, in our case, they work well in polluted waters but fail to eva luate adequately the quality of good water. It is important to notice that VT is, so far, the most com monly used index in previous studies in Spanish rivers, so that its calculation would be interesting for a short period in order to compare with histori cal situations.
The highest linear correlation with CBS is reached by BMWP' (r = 0.8959), RVI (r = 0.8743) and IBG (r = 0.8523) indices (in all cases, with g.f. = 125 and p ^ 0.001, Table 1 ). The RVI is a very recently proposed index (Lang 1989) to evaluate the quality of rivers in the Vaud canton, Switzerland, and is based upon the total number of taxons in a sample and the number of them which are intolerant to pol lution. The range of variation of CBS against RVI is very wide in all cases, even those corresponding to waters of the lowest quality. So, RVI is not able to discern, in our country, small variations in water quality.
IBG seems to be more sen sible and accurate than its antecesor VT, and by its application a really good, extensive and complete characterization of the fluvial section is achieved. Nevertheless, its estimation requires a well-trained and skilled staff and demands a very rigourous and complex sampling protocol which is difficult to fol low when a large fluvial net must be studied against time. The sampling method in the present work did not fit that protocol, so the values of the index obtai ned must be accepted only as approximations. Also, the laboriousness and thoroughness of the method is far from being simple, so this index is not suita ble for our purpose.
The BMWP' is an index derived from the british BMWP (National Water Council 1981), adapted to the faunistic peculiarities of the iberian peninsula by Alba-Tercedor & Sânchez-Ortega (1988) . It is able to detect small variations in water-quality (see Fig. 2 ), and shows a very high linear correlation with CBS (r = 0.8959 ; d.f. = 125 ; p ^ 0.001). It is one of the simplest indices to calculate, since it requires a taxonomic analysis only down to the family level. The other index, ASPT, is a modifica tion of the BMWP (in the same way that ACBS is of the CBS) to correct the values obtained from a very particular fluvial conditions : when the faunis tic scarcity is not an effect of pollution but of the small biogenic capacity of the ecosystem (as it actually happens near the river sources). So, these indices are contempled only as auxiliaris to be applied only when such conditions are present.
The BMWP' and the IBG have already been applied to a few basque rivers (Lea, Oria and Bidasoa) by Rodriguez & Wright (1988) , who obtained values remarkably higher than ours (in Oria and Bidasoa rivers). As the biological condition of both rivers have not change, this effect can be attributed to the mean of sampling, as these authors took fauna not only from lotie but from lentic and mar ginal zones, also. It is obviously known that lentic and marginal sampling raises the number of taxons, as also has been proved by Rodriguez & Wright (1991) ; Mesanza et al. (1988) have got results simi lar to ours in the Lea river.
The normalised data in Table 2 (indices, number of taxons and diversity values for each sample) have been analysed by clustering methods. We have found six well defined groups of sampling stations that correspond to six correlative ranges of BMWP' values (Table 3) , substantially similar to those deter mined by Alba-Tercedor & Sanchez-Ortega (1988) according to Ghetti et al. (1983) . To classify the results of Rodriguez & Wright (1988) in these cate gories would give way to an overvaluation of the real quality of the water. This is the outcome of the methodological discrepancies again : Alba-Tercedor & Sânchez-Ortega (1988) included lotie and lentic zones in their sampling strategy ant the concordance with our results may be a consequence of the nature of their faunistic data, from Sierra Nevada (Andalucfa) rivers, poorer than ours (we have personally discussed all these items with Dr. Alba-Tercedor).
Other iberian rivers looked more like Basque than Andalucian ones : the BMWP' range values are very similar to ours in the Tietar river (western Spain) (Garcia-Avilés, pers. comm.), in the Jucar basin (eastern Spain) and in Gredos Mountains (central Spain) fluvial systems (Dr Gonzalez, in litt.). So we wonder if a unique way of application of the BMWP' for all the iberian peninsula is allowed. Also it would be necessary to extend the list of taxons proposed by Alba-Tercedor & Sânchez-Ortega (1988) including other iberian groups, and to modify the scores of water quality depending on the peninsular area where the samples came from.
